Introduction
Spontaneous Occurrence of a White-flowere Plant About thirty flowering plants of the variety Succession of the common cabbage, Brassica oleracea L. var. capitata L., were grown in 1924 in a field at the Saitama Agricultural Experiment Station, Urawa, Saitama. These plants were raised from artificially selfed seeds for the purpose of practical breeding.
Among them one was found to bear white-petalled flowers, while all the others were of the ordinary yellow-petalled type.
The white-flowered plant showed no particular difference from the normal ones in all visible characters except the flower color, and its seed-setting was quite normal under the natural condition. The white petals were tested by the ammonia-gas method, and, showing no reaction, they were proved to have neither anthocyianin nor flavone.
Experiments
In 1924, the white-flowered plant and one of the yellow-flowered were self-pollinated, as well as cross-pollinated reciprocally between them. The selfing of either plant showed very poor seed-setting owing to selfsterility, while the crossing gave abundant seeds in either direction. The seeds were sown on September 8 of the same year, the time being about three weeks earlier than in the usual autumn sowing. This early sowing was done in the expectation that the plants thus raised may bloom in the next year. Only a few, however, formed small heads towards the first winter and bloomed in the succeeding spring, and the remainder formed heads in the second year. The latter were all but annihilated towards the second winter, and a few among them kept over the winter and bloomed in the third year (1926) . Thus, only 21 flowering plants in total were obtained including those which bloomed in the second year. All these plants were those from the crossed seds, but none from the selfed. Both of the reciprocal crossings gave, as shown in Table I , whiteflowered and yellow-flowered in a ratio of nearly 1 : 1.
At the flowering season of 1926, all the segregates were self-pollinated, and also crossings were made between different white-flowered as well as between different yellow-flowered. The seeds thus obtained were sown on July 29 of the same year, and all the plants which survived through the winter, in this case, bloomed in the succeeding year (1927) . The result is given in Table II , from which the following facts are seen. The white-flowered, when selfed, segregated into 4 whites and 2 yellows in total of three families. The population is too small, and we can not say definitely as to the theoretical ratio of this segregation. Nevertheless, it is very likely that the segregation belongs to that of the 3: 1 ratio , for the crossings between different white-flowered displayed apparently the 3 : 1 segregation. The yellow-flowered plants gave , either when selfed or when crossed with other yellows , yellow-flowered descendants only.
In the spring of 1927 then, nearly all the white-flowered plants were self-pollinated, and some of them were cross-pollinated with two different yellow-flowered, one of the latter being taken from a segregating family and the other from another variety Toyodawase . In that year too, just as in the previous years, most of the plants selfed showed very poor seed-setting. The seeds secured were sown on July 11 of the next year (1928) , and the flower color of the plants thus raised was inspected in the spring of 1929. Of six white-flowered selfed , as shown in Table II I, four segregated into a ratio of approximately 3: 1 , and the remain-i ng two bred true to the white type. The crossing of white -flowered with yellow-flowered showed the 1: 1 segregation when 2602 -W was used as the white-flowered parent, but gave exclusively white -flowered when 2606-W1 was used as that, no matter whether the yellow -flowered parent used was taken from the segregating family or from the other variet y. BAILEY (1922) states that B. oleracea has usually yellow flowers and occasionally white ones. PEARSON (1929) found several white -flowered plants of kale in California and made an experiment on the inheritance of this character. SINSKAIA (1927) reports that B . oleracea is readily crossed with the white-flowered species B . alboglabra BAILEY , which has b een found later by NAGAI and SASAOKA (1930) to have nine chromoso mes i n haploid just like the former . Thus white-flowered types are known in B. oleracea and in the closely related species . In our locality, or perhaps even in our country, however, no such white-flowered Brassicas were grown previously, so far as the present author has investigated. Mr. NAGAI of the Imperial Horticultural Experiment Station, Okitu, has personally informed me that be had introduced a seed sample of B. alboglabra BAILEY from Dr. SINsKAIA of the Institute of Applied Botany, Leningrad, in the summer of 1929 and had sown it in the succeeding autumn. He assumes that this is, in Japan, perhaps the first cultivation of white-flowered Brassica, except the present author's one. Moreover, the original white-flowered plant in 1924 in the author's case is a descendant by selfing of a yellow-flowered one, and yet the white-flower color is dominant over yellow as will be discussed later. Hence, it is quite evident that this plant is neither a product of accidental crossing due to imperfection of the seifing technique, nor a segregate which might be derived from a heterozygous plant. We are led naturally to a conclusion that its occurrence is attributed to a dominant factor mutation.
Discussion
From the experimental results presented before, it is quite apparent that, in agreement with PEAnsoN's (1929) case of kale, the white-flowered character is conditioned by a single dominant factor, yellow being recessive. The original white-flowered plant in 1924 would be heterozygous, being raised undoubtedly from the union of a mutated gamete possessing the white-flower factor, W, and an ordinary one possessing the recessive yellow-flower allelomorph, w. The crossing between this plant and yellow-flowered one (Ww x ww) will show a segregation of the 1: 1 ratio (see Table I ). Of these segregates, all white-flowered would have the constitution Ww, and all yellow-flowered ww. Hence, the white-flowered plants will segregate into the 3: 1 ratio, either when selfed or when crossed with a different white-flowered ; and the yellow-flowered ones will breed true to type, either when selfed or when crossed with a different yellow-flowered (see Table II ). Then, of the three whiteflowered just mentioned, two possessing the constitution WW will, when selfed, segregate again into the 3: 1 ratio, and the remaining one possessing WW will breed true to white (see Table IIIa) .
Further, the crossing between the white-flowered and the yellow-flowered will show the 1 : 1 segregation when the former is heterozygous, but will give whiteflowered only when it is homozygous (see Table IIIb ). All these expectations have been realized very satisfactorily.
Conclusion
The author has found a white-flowered plant of Brassica oleracea L.
var. capitata L., and has proved that it occurred undoubtedly by a dominant factor mutation. This fact leads us to a conclusion that the white-flowered form occationally known in this species has its origin perhaps in a mutation of the same type. Moreover, B. alboglabra BAILEY, having chromosomes of the same number as in B. oleracea and being crossed readily with the latter, may be nothing but a white-flowered form of B. oleracea which had originated also from the same cause. 
